Soil mix was prepared by hand-mixing autoclave-sterile potting mix and field soil in a 1 0 3 2:1 ratio by volume. The field soil was a sandy loam collected from the top 10 cm of a 1 0 4 conventional agricultural field at Throckmorton Purdue Agricultural Center (40.2º N, 86 .9º W) in 1 0 5 three batches from April -June 2017, ground, sieved to 4 mm, air dried at 27 °C to a constant 1 0 6 weight, and mixed to homogenize the three batches. Potting mix was Fafard germination mix, 1 0 7 custom blend with 56.69% spaghnum peat moss, composted bark, perlite, vermiculite, dolomite 1 0 8 lime, wetting agent and 0.001% silicon dioxide (SKU code 8269028, lot Q17.05). The potting 1 0 9 mix was autoclaved for 30 min at 122.8 °C. Samples of field soil and potting mix/field soil 1 1 0 mixture were sent to A&L Great Lakes Laboratories for nutrient characterization (Table S1 ). Three technical replicates were performed for each soil sample. Four blocks were harvested for sequencing after seedlings reached 4-leaf stage 1 4 4 (approximately 2.5 weeks). Rhizosphere and endosphere samples were collected from each 1 4 5 genotype except RILs, for which only endosphere samples were collected (see Tables S2 and S3 1 4 6 for all genotypes). For rhizosphere sampling, roots were removed from the pot and excess soil 1 4 7 was removed gently under aseptic conditions until only soil within 1 mm from the root surface remained (Lundberg et al. 2012) . Roots were then placed into 15 mL conical tubes containing 1 4 9 sterile 1X PBS, shaken manually, and then placed in a new 15 mL conical tube for surface 1 5 0 sterilization. Conical tubes containing the rhizosphere soil were spun at 5000 rpm for 5 min. Excess liquid was decanted, and soil pellets were resuspended and transferred to a 1.5 mL sterile 1 5 2 Eppendorf tube. The Eppendorf tube was spun at max speed for 10 min, supernatant decanted,
First, all DNA samples were diluted to 5 ng/µL. One negative water control and one Research, Irvine, CA, USA) were included on each plate. 25 µL PCR reactions were performed 1 7 3 with 2.5 µL genomic DNA, 12.5 µL 2X KAPA HiFi HotStart ReadyMix and 5 µL each of the 1 7 4 forward and reverse primers (1 µM) in two 96 well plates. Primer sequences with adapters were 1 7 5 as follows: 799F + Nextera adapter: Step 2 PCR products were quantified at the Purdue Genomics Core by mixing 1 µL of 1 9 2 each library into a pool and sequencing as 10% of a MiSeq paired end 250 bp run. The library 1 9 3 sizes were estimated from the number of reads obtained from each library and used to calibrate 1 9 4 library concentrations for the final pool. All 188 samples were multiplexed into a single pool in 1 9 5 equivalent concentrations. The pool was run on an Agilent bioanalyzer chip to confirm library 1 9 6 size and purity. The pool was sequenced at the Purdue Genomics Core Facility using Illumina 1 9 7
MiSeq V2 chemistry with paired end 250 bp sequencing. Demultiplexing was performed by the Purdue Genomics Core with Illumina software; 2 0 0 adapter removal and primer clipping was performed with Trimmomatic (v 0.36) (Bolger, Lohse Relman & Callahan 2018). Very low abundance sequences (fewer than 2 reads in 10% of the 2 0 8 samples) were removed. Samples with α-diversity measurements more than 1.5X outside the 2 0 9 interquartile range were considered outliers and removed. α-diversity measurements performed http://deneflab.github.io/MicrobeMiseq/). Normalization and differential abundance analysis Sequencing'. Sequencing summary is listed in Table S4 . Plants were grown in a light and temperature controlled greenhouse as above in the same 2 2 2 soil mix and harvested at the same stage. 300 mg (±10) of fresh root tissue (ground to a powder 2 2 3 in LN 2 ) was mixed with 3 mL 80% (v/v) methanol and 80 µL of 4-chlorobenzoic acid at a 2 2 4 concentration of 5 µg/mL, and extracted overnight by shaking (200 rpm) at 4 °C. The tubes were 2 2 5 centrifuged at 5000 x g at 4 ο C for 3 min, the supernatant was removed and 1500 µL of pre-evaporated tubes and incubated at 80 °C for one hour followed by ethyl acetate (5 mL) 1 1 partitioning. The ethyl acetate fraction was removed and dried under nitrogen and residues were 2 2 9 reconstituted in a final volume of 200 µL of acetonitrile and used for the LC-MS analysis. sample injection, the column was eluted with 20% B for 1 min, followed by a linear gradient to 2 3 7 95% B over 8 min with 4 min hold, at 13 min the solvents were ramped back to 5% B with final 2 3 8 hold of 1 min, the flow rate was maintained at 300 µL min-1 and column temperature at 40 ο C. The data were analyzed using ChemStation software (version C.01.08). Identification to the internal standard 4-chlorobenzoic acid at 1000 ng/mL. Statistical significance of 2 4 8 differences between genotypes was tested with one-way analysis of variance (ANOVA) in JMP 2 4 9 13, followed by Tukey's honest significant differences post hoc tests. Values were log 2 5 0 transformed to meet homogeneity of variance assumption.
2 5 1 may be more similar to each other than to their wild-type parents. To test this, we performed an 3 1 0 NMDS with only NahG, ACD and their respective wild-types. The mutant (NahG/ACD) root 3 1 1 endospheres separated from the wild-type genotypes along the first axis, and a PERMANOVA 3 1 2 indicated that samples separated significantly between mutants and wild-types, but not between 3 1 3 defense hormone groups (PERMANOVA Group -F (1, 8) = 1.12, p = 0.251. Genotype-F (1, 8) = 3 1 4 3.71, p = 0.002, Group*Genotype -F (1, 8) = 1.31, p = 0.160) ( Figure S2 ). Rhizosphere to endosphere differential abundance profiles reveal that ACD and NahG have The root endospheres of NahG and ACD appeared to play a role in selection of the 3 1 9 microbiome from the rhizosphere. We compared the rhizosphere to endosphere differential 3 2 0 abundance profiles in each of the mutants and their respective wild-type controls. We used 3 2 1
DESeq2 to determine differentially abundant ASVs between the rhizosphere and endosphere for 3 2 2 each genotype using an adjusted p-value of 0.05 as a cutoff. Of the total 901 ASVs we identified 3 2 3 (Table S5) , 178 were differentially abundant between the rhizosphere and endosphere in at least 3 2 4 one of the eight genotypes (4 mutant and 4 wild type - Table S4 ). We categorized the 178 differentially abundant ASVs as either endosphere-enriched or 3 2 6 endosphere-depleted (See Figure S3 for phyla distribution, Table S9 for summary, and Tables   3  2  7 S10-17 for full results for each genotype). More endosphere-depleted ASVs were observed in 3 2 8 mutant lines ACD (133) and NahG (109) than in their respective wild-types (UC82B = 36, MM = 3 2 9 32) (Figure 3a , b, the 'down' category is depleted; Table S6 ). The additional ASVs depleted in the wild-type background UC82B. Of these 36 ASVs, 28 (over 77%), were also depleted in Because the β-diversity pattern in Figure 2 suggested that taxa in the ACD and NahG root 3 3 7 endospheres were more similar to each other than to those in the wild-type backgrounds, we also Clustering on genotype revealed three major clusters for the enrichment profile (Figure 4a ACD by itself, NahG and CMII together, and the remaining genotypes clustered together. Examination of the endosphere-enriched ASV clusters showed that two highly abundant ASVs (termed ASV1 and ASV2) appeared to be more abundant in the endospheres of NahG and 3 5 8 ACD compared to their wild-type backgrounds and the other genotypes (Figure 4a, c) . ASV1 is 3 5 9 classified in the genus Anaerobacillus (Phylum: Firmicutes) and ASV2 is in the genus Delftia 3 6 0 (Phylum: Proteobacteria). Together, these two ASVs are between 30-45% of the total community endosphere was extracted and 16S rRNA amplicon sequencing was performed as above. The ASV1, F (1, 80) = 86.11, p = 2.482x10 -14 , R 2 = 0.51; ASV2, F (1, 80) = 85.98, p = 2.558x10 -14 , R 2 = 3 8 1 0.51). Thus, similar to NahG and ACD, the abundance of ASV1/2 taxa is correlated with lower 3 8 2 root microbiome diversity across wild-type genotypes. To further examine the relationship between the ET and SA pathways and the relative 3 8 4 abundance of ASV1/2, we investigated whether there was a correlation between ET or SA levels 3 8 5 and relative abundance of ASV1/2 in wild-type tomatoes. We measured ET and SA levels in six background. The NahG and ACD mutants have decreased root endosphere α-diversity but 4 0 9 increased abundance of two taxa (ASV1/2), a correlation that was also observed among 24 wild-4 1 0 type genotypes. In six wild-type genotypes, lower root SA levels were correlated with higher 4 1 1 levels of ASV1/2. Based on these data, we propose that in tomato, the ET and SA pathways 4 1 2 contribute to modulating the abundance of specific bacterial taxa in the root endosphere. Whether the abundance of ASV1/2 directly impacts root endosphere α-diversity, and whether the 4 1 4
ET and SA pathways directly impact diversity by altering growth of specific taxa (like ASV1/2) 4 1 5
is not yet clear. Our data are consistent with the hypothesis that the plant immune system acts to We observed that the root endosphere and rhizosphere of the ACD transgenic had reduced α-4 2 0 diversity compared to its wild-type background. In another Solanaceous species, Nicotiana 4 2 1 attenuata, mutants deficient in ET biosynthesis and signaling showed a small reduction in assembly. It is important to note that ACD constitutively degrades ACC, the precursor to ET.
Species-specific effects of plant hormone pathways in the microbiome

2 6
Because the transgenic has decreased levels of both ACC and ET (Lanahan 1994), it is not clear 4 2 7 whether the lowered α-diversity is due to a reduction in ACC, ET, or both. Alternatively, other 4 2 8 effects of ACC degradation, including increased ammonium and alpha ketobutyrate, and There appeared to be little impact of tomato hormone deficiencies on rhizosphere 4 4 8 diversity, as only one mutant (ACD) was significantly different than its wild-type background.
9
This may have been due to the young age of our plants, as plant age plays a role in determining low ET environments will be tested in future work. In our experiments, diversity of the root endosphere varied among all wild-type tomato Hacquard S., Garrido-Oter R., Gonzalez A., Spaepen S., Ackermann G., Lebeis S., … Schulze- Defense Pathways Reduce Natural Bacterial Diversity on Arabidopsis thaliana. for RNA-seq data with DESeq2. Genome Biology 15, 550. depleted ASVs (bottom) in mutants and their respective wild-type backgrounds. 
Figure 5
The relative abundance of ASVs 1 and 2 varies quantitatively in S. lycopersicum cv. H7996 and S. pimpinellifolium WV RILs, and correlates negatively with Shannon diversity. Relative abundance of a) ASV1 (Anaerobacillus) and b) ASV2 (Delftia) across H7996, WV, BB, LA2093 and 20 H7996 x WV RILs listed on the x-axis. Linear regression between Shannon diversity and c) ASV1 or d) ASV2. R 2 and p values from linear regression modeling with lm() in R for each trendline represented on each plot in C and D. P values were considered significant at p < 0.05. Each data point in c) and d) is from an individual plant.
Figure 6
The relative abundance of ASV1/2 show a negative association with total SA content. Scatterplots with fitted trendlines comparing the average relative abundance of a) ASV1 (Anaerobacillus) and b) ASV2 (Delftia) versus total SA content in nanograms (ng) per milligram (mg) fresh weight (FW) of frozen, ground roots from six wild-type genotypes -UC82B, MM, H7996, WV, BB, LA2093 (n = 3 or 4 per genotype) grown in potting mix mixed with field soil. Points are labeled by genotype. Equations and R 2 values for each trendline represented on each plot.
